Dual-Targeting of miR-124-3p and ABCC4 Promotes Sensitivity to Adriamycin in Breast Cancer Cells.
Increasing evidence links the abnormal expression of microRNAs and ATP-binding cassette subfamily C member 4 (ABCC4) with tumor development and progression, as well as with chemoresistance. Our aims were to determine the therapeutic potential of targeting both miR-124-3p and ABCC4 in breast cancer cells and to determine if duel targeting increased their sensitivity to chemotherapeutic drugs, in vitro. The expression of the ABCC4 protein and miR-124-3p were detected, respectively, by immunohistochemical staining and quantitative real-time polymerase chain reaction in breast cancer tumor tissue, MCF-7 and MCF-7-ADR cell lines. Suppression of ABCC4 expression and miR-124-3p overexpression were performed in MCF-7-ADR cell lines. Western blot assays were used to detect expression of ABCC4 and permeability glycoprotein 1/multi-drug resistance protein 1 (P-gp) in cells. Cell Counting Kit-8, flow cytometry, transwell, and scratch assays were conducted to detect cell proliferation, cell cycle, invasion, and migration of cells. We found that ABCC4 protein expression was significantly increased, while the miR-124-3p level was significantly decreased in breast cancer tissue and cell lines. Tumor size and clinical tumor node metastasis stage were significantly correlated with elevated expression of ABCC4 and decreased expression of miR-124-3p. Interestingly, ABCC4 expression was significantly increased in MCF-7-ADR cells, while miR-124-3p level was significantly decreased compared with MCF-7 cells. The inhibition of ABCC4 and miR-124-3p overexpression both led to a significant decrease in cell proliferation, invasion, and migration of MCF-7-ADR cells, and combination of suppression of ABCC4 with miR-124-3p overexpression had a synergistic inhibitory effect. Our results further demonstrated that inhibition of ABCC4 expression and overexpression of miR-124-3p significantly enhanced the sensitivity to adriamycin (ADR) in MCF-7-ADR cells, and that simultaneous dual-targeting of miR-124-3p and ABCC4 had a stronger promotive effect on the sensitivity to ADR in MCF-7-ADR cells. Moreover, western blot analysis showed that miR-124-3p overexpression significantly inhibited P-gp expression in MCF-7-ADR cells. Our data demonstrate that the combination of downregulation of ABCC4 with overexpression of miR-124-3p significantly increased sensitivity to ADR in MCF-7-ADR cells. This finding suggests that similar dual targeting may serve as a means to enhance therapies for drug-resistant breast cancers.